Cytosolic Ca2+ acts by two separate pathways to modulate the supply of release-competent vesicles in chromaffin cells.
Recovery from depletion of the readily releasable pool of vesicles (RRP) in adrenal chromaffin cells was studied at differing basal [Ca2+]i or following protein kinase C (PKC) activation by phorbol esters. Following depletion, the pool size was estimated at varied times from cell capacitance jumps in response to paired depolarizations. The experimentally observed RRP recovery time course and steady-state size could be predicted from the measured [Ca2+]i signal assuming a Michaelis-Menten-type regulation of the vesicle supply by Ca2+. An elevated recruitment activity was observed at increased [Ca2+]i even when protein kinase C was blocked, but maximum effects could be obtained only after stimulation of PKC by phorbol esters or by prolonged elevations in [Ca2+]i. We suggest that, in chromaffin cells, elevated cytosolic Ca2+ modulates exocytotic plasticity via PKC-dependent and -independent pathways.